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CHAPTER-I
INTRODUCTION




INIROIG CETON

People and the Covermnent, doth ia private and
public sector have roalised the importance of improves
dairying which has been refiectad in Covormment's plowming
for ccononic dovelopmont throapgh various schemop. Cross.
brociing of the native indigenpus cattle with the oxptic
brosds 1z practiced oxtensivaly to inprove the mllk
prodaction potentiality of theso animals in 2 pintmum time.

Iatroductison of cxptic gorn plaam cormonly fronm
Jersey breed has becn started in Orissa as a Gowermsent
endeavour in Intensive Cottle Pavelopment snd Key Villago
ZOncS,y since 1976, Large aunber of Jersoy halfvrads have
bacn gonorated and avallable with the private as well as
Govermment sector. Etudiee on the growth, productinsn end
reéproduetion potentialitics of these aninals spocially ot
the farmer's door have not besn conducted mostly due to
lack of organised data kecping. Misconcoptions and
constimes overestinaticns originats among the people due
to inadeguate and Lmproper observations on the perforaance
of croseureds. Share is o feoling mwong the cow ounars
that crossbred cninals experienco mpre roproductive
difticalties than the doshi covs.




Exprassion of tho genotype is alvays nmzm
with its speecific onvironment. In order thst the bigh
prodactive and reproductive poteatial of crosshreds be
reulised, improved snd adequute feoding, mensgemest snd
discuge control rossures oré essentisl daring the growth
and production perind. This has bean tried through the
implamentation of Crossbred Calf Rearing schase, n part of
gponial Livestoek Production Frogramme at farmers level in
the Iatensive cattle development nreas of Muri district
anong other places of Orissa. Informations on the cross.
brad heifors iaclzded in the schame, hopefully, do aot
suffer fron the 11l offects of uaderiecding and palnutrition
during the growth perlod sad tharofora, ara expected to
povosl the real potentiaiity for reproductive traits aftor
analysis,

Tho prosoat lavastigotion wss therefpre, carried
oat on those animals with the following objeetives.

(1) S0 study the parformancs potontial of tho haltbrad
hoifore for the svallable trafts of roprodaetion
at tho farmers éoor.

s To stady the inheritance and associstion enong the
shove traits mnd the poseibility af foprovenont




CHAPTER-II
REVIEW OF LITERATURE



REVIES 0P LITSRATURY

Heritability astimates

The heritadility indicates the chance of improve.
ment in a trait through selection. ZIhe various veports on
the heritabiitty ostinmates of reprodactive characters,
eonsideraed in the present study were roviewed below,
trallwiso.

ige at first service, coneeption and ealving

Hagarcenkar (1964) observed the haritebility of
sge at first calving to be 0.40 &t 0,15, ostinated by
iatra clags corralotion nothod in 406 Italisn Frioglan

cows vhers as, Hethur and Bogehoudhury (1971} reported
it ¢2 bo 0.164. Eilva \1877) veportud the heritability
of the smo ¢rait in Holostein eous to bo 0.16 while 1t
was observed dy dahona gt al.(1882) to be 0.14 .2 0.08 in
the sane brood.

Compare (1266) estinated the heritohility of
sge at £irst conception by psternal halfustid correlstion
sthod and paported It to be 0,536 0.352 in Bamnda cattle

ol Byaniyage.




Hosa gt al.(1063) obsorved the heritadility
of sge at first ealving o be 0,16 in Sroun Alpinc coug.

Alim (1972} reported the heritsbility of age
at first calving to be 0.52¢ 0.49 in Anerican dpehman
eattle,

In Pittanguerias cattle of irazil, Lobo (1976)
reported the heritability of age =t f£irst calving, using
anadjusted ond adjusted data for the yesr of calving to
be 0.79 and 0.24, respectively vhoress, Loho and Iuarte
{1077) observed the values to be 0.7 and 0.24, reapectively
by holf-std corrolation method.

Habrouk (1077) reportod the heritsbility of
age at first calving o be 0.20 ané 0.87 in Gommon Slack
Pleé and Simmontel holfers, rogpectively.

. In Guoronzoy cous, Silva (1877) raportcd tho
heritability of ago at first ealving to be 0.18.

Silva (1977) studied the heritability of oge ab
first calving to be 0,16 vhoress, inand end 3alaine (1981)
roportaed tho heritzbility of age at first service and
calving ¢o be 0.39.2 0,38 in Jersoy covws.

Shomes (1077) obaerved the heritabiliity of age
at first colving to ho 0.63 .t 0,35 ostincted by half-ald




corrolation method vhereas, Thomas and Choudary (1982)
roported it to be 0.63 & 0.58 in Red Dane Cattle.

In 240 Guzerat heifers of Jrasll, Campes 8% al.
{1981} veportad the heritebility of age at first calving
to be GJA8 z 0.18.

The horitaebility of age ot flrst caolving
raported by Campes g al. (1981) wos 0.3 £ €.24 in Gyr
eattiec of draztl. Lasbp g% al.(1883) observed 1% to be
0,91 2 0,20 by halfsib carrelation mothod in the swme
brecd.

Hatra and Desail (16864) estimated the horitebiltvy
of age at first calving by half-sid correlation method o
be 0.504 & 0,194 vharoas, Hagpal and Acherya (1970)
roported theo smo to b8 0.48 £ 0.18 in fchival eattlo.
Louer astinates for this treit wers raported dy Copal
emd dhatnogar (1871) by intrasivroc regressien of danghters
on dmn (0.186) and Tomar gt ai.{1974) by oib correlation
nethod (0.24).

The horitability estimates for the age at firct
calving in iarizns breed worse 0.078 (oudhary at al.{1568),
1.43 2 0.82 {(Qimndiranani and Dedlani, 1867), 0.38 2 0.1
€uhe gk al.y (1268), 0.68 2 0.8 Gingh g% al., 108B)

0,36 2 0,03 (adlani 8k AL.41569) 0.36 3 0.2 (Goof and
Singh, 1970}, 0.0 (Jslaine, 1971}, 0.66 (ihoke 9% Al.;1974)
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025 g 0,07 (inand =aud Balaine, 198%1), 0.20 20.8 (Cumarw,
1582) ond 0.24 £ 0.02 (Jegem and Tomar, 1583).

Putt and Singh (1972) reported the heritebility
of age at first calving ts be 0.20, 0.8, =nd 0.24 estinated
by simple regression of dsughtars on dams, iatra.sire
regraession of dmghters on dazs and paternal halfsid corre-.
iation methods, respectively in Hariana eattle.

Apora (1881) estimated the heritability of sge
ot first calving 0 Do 031 £ 0.0% and 080 ¢ 0.1 by intra.
siro pagression of doaghters on dams and falfeld correlstion
pethods, raspactively in Harlana cattle.

Singh end Sandapesan (1869) observed the herite.
hility of age at first calving to be 0.32 £ 0.15 and 0.35 3
0.54, estinated by intro.sirs regrassion of dmughters on
dome ant istro.sire den-danghter corrolation mothods,

rospectivoly in Tharparkar cattle.

The huritability of age st first calving was
reported by Pass 9% al.Q971) ¢o be 0.08 £ 6.G3, Reddy and
Matnagar (1271) to be 0.1l 2 0.09, Prasad and Frased (1078)
o be 0.05, Hajundar and Frosad (1974) to be 0.20, Kunsr
$1982) t0 o 0,33 2 0.12 and Parner and Johar (1582} to be
0»16 2 0.02 in Tharparzer catile.




Sukle smd Prased (1971) cboerved the herttobility
of age at first calving %o be 0.266 £ 0.078 estimatud by
intra.pire rogression sothod in Gir cattlo wharsasy Solanid
a% 31.(1073) estimated tho hepritadbility of this trait to be
0.64 in 284 Gir cows over a pariod of 11 yoars. Singh
8% al.(1881) reported the value %0 b8 0.20 £ 0,11 in the
sane hrecd.

Vankateowarln gt al. (1972} reported the heritabiiity
of age ot first ¢alving to be 077 2 0.26 in Ongole eattle of
Indhra Pradesh.

Patro and Rap (1983) sbserved the horitsbility of
age at fivet calving to be 046 2 0.28 end 0.84 £ 0.18 by
patornal halfeib correlation and intro.sire regression of

dsughtars on Gans metheds, respectivaly 1in a herd pf HRed
8indhi cove patntained at the Goverament dairy fara, Gattank.

Singh and Fravad (1969) sotimatsd tho baeritabiifty
of sge at first calving to be O.660 2 0.388 and 0.545 s 0.976
by intre.sire den.daughtor rogrossion ond Intre.sire dus.
daughter correlation nothods, respostivoly in a herd of
Sachanr cattlo of dihar.

Satdu and Deset (1965) reported the haritebhility
of ago at tirst calving to be 0,113 2 0.620 n North.indian
Holoztein x Sahiual cattlc.
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Jasu and Ghai (2977) peported it T be 047
vhereas, fonar aad Tomar (1682) geported it to be 0.76:2 Q.15
in 6/18 Sshiwal - 10/16 Eplosteln &iasi.an CO¥B.

In 374 Zodbu - 1/4 Holostoln Friesion helfers of
Caba, Menendoz et pl.(1877) raported tho heritability of
ege at f£irst concoption ond ealving to be 0.14 and 0.24,
respectivaly.

Spanit and Balaine (1981) psported the heritability
of age at first service md ealving to be €30 3 0.18 in
Jorsey x Harienaz catile.

Patol ond Fapeith (1U82) estimated the Aeritability
of zgo at first coneeption and calving by patornal haifsid
eorralation nethed in Jersey x Gir cattlo to bo 0.11 2 Q.22
and 0.24 2 0.20, respectivoly aslng data adjusted for |
nongenetic sources of variation. Tho same sathprs in 1082
reported the heriteobility of sge at first egneception and
calving to be 0.11 & 0,21 and 0.24 § 0.80, vospectively by
paternal holfsih correiation using data adjusted for npn.
genetic spurcos of variatisn in lploatein.iriesion X Gir

eatilo,

in Frigsisn Cottie, fpgnoni and Jetta (1960)
ousorved tha heritabiiity of number of servicos psr evncoption




to be C.08. Canplizelll gk al.(A878) voported the ostimato-
to be 0.03 end S8ilva 1877) studied it ¢ be 0.05 while,
Costa gt zl. (1282) estinatsd 1t to be «.08 £ 0.1}

Rognont gt alk.(1088) reported the horitadility
of nuzber of scyvieces por concaption to be 0.24 in dairy
cattle of Wklsn.

Eilve Q1577) roported the heritability of inscmi.
nstion porind to be 0.08, bpth in Guorcnsey and Jowraey
cattie.

tigtlagres g9t al.{(1572) reported the horitadility
of nasmbhar of sorvices per epneoption o Ho G.GE & 0.2 ia
fleroford helfers.

In Indlan dalry czbtio, Lopates (1554) reported
the heritobility of number of gervices per conception .to be
0.02G ‘

Einph 8% gl. (1388) obsorved the horitadbility ef
ausbher of sepvices per conception o e - 068 & 0.10, astinated
by halfeid correlation mothod whereas, Jomor gt al. (1B76)
peportad it to be 0.38 in Harians eattle.

ia Ihorparkar catile, Hajundor and Prasnd (1978)
peported the heritadllity of lnceminatien perisd to de 0.08.
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In a herd of Shartoun eattle of Alexandria,
Alin (1954) roported the horitadbllity of gestaticn paried
to ho 0.20 by paternal halfsib eorralation.

In dairy cattle of Utrocht, dsnorjec.Schotaosan
{19G4) observed the heritability of gestation perisd of
first, sccond and third pregasaey to be 0.94, 0.57 and
0.33, respeotivoly Involving male calvag and 0.42, 0,35 and
0.36 rospeetively involving female calves sstinmated by
paternal halfeid eprrelation. He alsd obsarved it to de
C.4% aad 0.62 in nale and fomale calves, respectivoly in
all pregnuacics by sire.progeay rogrossinn.

In charslais cattle, Vianna gt al.(1264) reported
the horitadility of geostation perlod to He .37, ealealated
by !.gtrastre eprrelatisn. :

in Monsc.Bhinoe ¥ssel eattle, Jmorjoc.tchotsman
{1966) observed tha horitsbility of gestation pariod to be
0.40.

yeraetto and Hagee (1985} roported the heritedility
of gestotion poriod to be 0.10 in dolry cattle of Lansingh.

In Dplestoin.iriesion eatile, Plun gk al. (WES)
pbzapved the heritability of gestatisn portad 0 de 0.60.: Q.12




after tho deta uore afjusted for the effeet of herd, sex, .
perity, yoar ond geasom. Ma ond Chyr (1876) reported it
ts be 0.12. Terres gf si.i1876) estimuted the heoritability
of this teait by poternal halfsib correlatipn mothod o be
0.34 vhareas, Gilva (18%7), sogecar (1030) znd Costs gt al.
(1482} reported it %o de 0.2E, 0.04 g 0.03 aad 0.10 3 0.10,
rogpeetively in Hplestoln-Fricslion catile.

in Belgtan estle, Hmaset (18663 roported the
heritability of gestation poriod to be C.10 and 0411 iavol.
ving nmale and female coives, respectively.

VYos gt nl.Q968) estinated the heritability of
gectation perist to 0o Q.28 and C.37 iavslviag male and
femnle ealves, reppectivaly for dams aged more then 8 yeaprs
8 months whereas, the sme wag 0.58 and 0.27, rospectively
for Gams oged bolow 8 years 8 sonths in Slack Pisd eattle.

In drpwn Bwiss ezttia,fondrasev (1968) reportcd
the heritabiiity of gostation pertod {ron sire ecomponant
gad dam + intoraction copponint tn be C.148 and 0.436,
respeetively.

Fiorentint 8% al.1858) observed the heritebility
of gestation period to bo 0.20 in Aosta eattic. |

Lampo gad Willans (1969) estimated the heritability
of gastation purlsd by dan dmghter correlation involving

e
i



dale as® fepale calves 10 be 0.30 and 0.18; rospoctively -
vhoreas, the sme sctinated fronm half-sid esrrelation were
0.83 angé 0.80, respectively in dast Flenish Red #i=d cattie.

In Simmontal eattle, Misostown (1BGY) regoried
the hepritability of gestation pericd to be 0.18 vheroas,
Poggear (180} obaerved it 5 Vo 0.08 2 0.156.

in Czeec Ste@ enttle, Miksik gt al.1971) roported
the heritsdilily of gostation porisd o ba 0.71 estimated by
helfcib eprrelation sethod,

Banrigue gt nl. (19738) eboorved the heritadility of
gestation perind D bBe Q.47 vheroas, Siivn (1977) roporied
1t to ba 0,22 in Jergey esttis.

in aywshire extile, Lolrd and Runter (U77) astinated
the haeritedility of gevtation porisd 1o He T4 & 0.05.

Glioa (WF7) caliculated the hstitability of gostatis
period o e 0.82 in Osoepensoy eattle.

In Slovenisn drowa cattle, sogeenr (1480) pbeerved
the haritshility of gestation porind 10 be 0.08 & G.18.

in Gyr cattls of Jrazily, »0us 9% al. (1uB3) reported
the horitability of gestolion perind (0 BE Q.31 2 V.4,
astinnted by haelf sib correlation cothol.

‘herma el Vrabha A1088) roported horftabiiity of
geotation porind to e G66 3 0.00 for fumale births in Ranky
eattla. A
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Boo ondl Taglor (1871) observsd the hepltability-
of gestation pariod %o be 0.03, 0.11 maf 0.83, estimated
fron Gu-dmightor regression, Gmaedcughtor eorrelstion omd
- pokernal halisid eorpelation, raspeetively in Ongnle eattle.

bipuiick and Sypstafl (1073) reported the herita.
bility of gastation perind to be G.14 in Jersey x larviena
eattlo.

Justidas gt al.{1080) estinated tho horitability
of gestation parind to b8 .38 2 0.20 in .&‘1 Hellove X
rohman cattlo.

Corralation

The correlation betwoen tralts indicated the
ehzace of improvanment of traite - - by voy of sdleetion.
The vorioas voporss on phanptypic, gemie and cavironmeatol
eprroliations between reproductive tratts, considered in the

prosent study, were roviewed bolow trattuise from the
1iteraturs.

Irbojevic 8t al.{1868) observed tho phenotynie
correlation botwees age at FIrst service and numder of
gservices por conception to de O46 in Jeigrade cottle
uberens, S1lva (1277) reported phanntyple correlation of
tege at first sorvice and instmination poried o be 08 in
Jorgey, Holestein.frivosien and Suerensey catlle.
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“tlenx (1568) observad the phesptypie correlation
of age at £irst ealving with goztation perfod to bde 0.82
whereas, Silva (1977) obsarved the corrolatisn botwoen age
at first esiviag and inseninovion perlod to be 0,34 in
Jersoy cattle,.

uWilegx 1538) found the phenntypic correletion of
age at first esiving with gostation poriod Lo bo 086 in
Hplesteln.Fricsion cattle vhile Ma and Chyr (1976) observed
it to be very small mad negetive. Vescehiottl and Goppa
(1076 oboservaed the phenpiypic correloation of sge ot fivst
ealving vith nunber of services por coneeption o DO w12
whereas, Silva (1977) reported tho correlastion of age at
first ealving with inseminotion periné to be 0,34,

Hs and €hyr (1876) reported the phenotyplc corro.
lation of eg6 at first calving uith gestation porind tp bHe
vary suall and negstive ia drowa Lwiss esttle,

Z4nph gt.gl.(1966) and Jopar gt al.I976) raported
the phomptyple corrolation of oge ot first ealving with
nunber of sorviecs per conception to be 029 & 6.04 and
insignificant, rospoctively, in Hariona eattlo.

Tonar e al. (1978) reported genetic correlation
of age at first calving with nusbsl of seorvicos poy
concoption to o Insignificmt in lHoriszna cottie.
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MATERIALS AND METHODS




RAZERIALS AMD REROME

Soureo of deta

The data over a pariod of four yoors (1976.1079)
on 385 halfdred Jorsey first eclvers, progeny of 30 sires
Here aykilable Sor anolysis. %The animals belonged to ten o
livestock afé contros of Pipli dbloek included within the
ealf rearing programme of Farl distriet.

History
%heo Croosbred Cslf Beswping Frogromne, @ part of

the Bpecial Liveostoek Produetion Programme of Governsent
of India, hof stzrted its operation in Fari district since
1875. %he afm of thio progroone was to sotivate the mural
poor forpers Yo resr the halfored Jorgey female czlves from
one poath of age till tholr age at fiost calving on a loan
eun subgidy basis in optinup focding, breedisg, €isesse
coatrol ond mancgemontal carfitisas. Under this prograna
' the halfbred Jergey fapele calves that uers proéuced in
Pipii Intemsive CGattlo Dovelppment Zonu through artificial
inseninatien vere first HHemtified and enrglled under the
sehene ﬂnilwm the nomme and conditions af the progrond. |




Zhe female ealves were cappliod with balaneed
faesd fron one ponth till 28 conths of age oP date of figst
ealving vhichever is carlier 28 por the follpuing faecding
scheduleo. '

fge of eslf/fleifer in Zpeporad feed supplied
nonths - per Aoy
1) i1¢a3 400 gms.
1) 2t b ‘ 600 gnso.
{114) 6t 6 1¥%g
4iv) 6 W 18 1.8 Eg.
) 18 %022 2 Kgs.
wil} 24 to 28 or dato of 2.5 Kps.

first calving wihich
ever 1is earlier

Regular health check up, dcvprmiag, vaccinstion
%m&t Baﬁ.g 3-@.3 Aathroxr, Eov?cg PdicBe m."ﬂ@ fallovad.

She fammerp verc also ipparted with proper
edaeation of bdotter managanental prectices like hyglene mand
ssaitation, exorcise, rogalor brushing and bothing of enlmals

ugh public mectinzs, eattle shows snd dozonstrations.

Sezaal heplth cheok up and sudseguont treatment,
if nocessary, was also condutted through comthly anbulatory
ingertility elinics. Artificlal iaceminction of the matuved
aninals with liguld/frozen swmen wag taked up by the trained




Zralts consldored for snalysis

The follswing reproductive traits were coasidered
for the proscnt stady: ‘

W) fgo at f£ivet pervice: ZThe period fron date of
birth to the date of first
ingenination.

{1%) 4gc at first conceptionsihe pariod frem date of
birth ¢to the date of fiwst

(i1)  Age at first ealving: Fhe perind from date of
birth to thce dats of first

ealving .
{1v) Ingenination pertod: Tho perioé frop date of
first insezinction to the
éate of first conception.
o) Humber of services per The mumber of inseninotions
coneaption: roequired for f£irst eonception.
i) Bastat ion perind: The poriod from date of first

eanception to the date of
firct calving.

Corraction of data

o elinianate the offcet of yeor, the data were
covrected as followss |

fhe abservation wore eorrected for the ‘serma of
yeor by studying the significanee of the yoar effect hrough
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analysis of variance (mo way slessifiection}. Constaxts
for osch yoar vere gbtalined and ased on thao Andivideal
observations for correeiion in the follouing vay.

x = 4. (~X)

where,

X = Corpected individuc) obscpvekion
X = Uncorractad individual obeervation.

K,.a Nean of the § th yomr
% = bAvercgo of the yeor means

As the nunber of sarvices per cgneeplion was m
shole nupbops and the number was also 1688 then 16 in all
02008, Sguarc.rant transformation of the observations was

Analysis of varianco wos condrcted to catinate
the different varlasco components. Hach varisble was
deseribed by the folloving linoay stetistical ewée;.

ﬂiﬁ = /A' -3 ﬁi 3023
thore
L = 1y esey & sires.

3 " 1’ L X3 7] ni progony por sire




¥y = Rocord of the § th joogeny of the i th sive
/[ = ihe fizes amdorlying population moan
51 = Yhe effcet of the § th eive

eﬁ = Zhe doviatinn of the fadividual § fron the
aean of the L th sire.

Agaumptions on the distribution of effccts

B, =0 (0 63) {randen)

and e:;u = 8 10, 62) {rasdon) Wncontrolicd, anco.
rPolates ramaga @fm

progany of ti'w 1 th
sire)

W) md (o) wvere ageumed €9 be independent and

uneprrelated.

B, 62;!9

A (Probability level for statictien) sigpnificance
choosea o priorl set at 0.08)

Test rejected Hy A2 Py, gy Sale. 3 Ry ¢o OC
$he oxpectatipae of the mean sgumres (B} for the

assuned randas offects madal wers of the forn ap gshown in
Leble-}.
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The cpefficiaont *X? in the expected mean square
wae depived by the follswing formula

1

The canponents of varianed, 6§ (otueen sira
cosponent) amd 6§ (ithin sire or error cappoacnt) were
gstimated by couating tho BE with the respeetive odaerved
posn squares and sabsbituting the estimated epefficient ().
The total variase 62 in the vandon modal was estimated
by © 6§ @‘6,3 "

Horitability vos estinated for all the tealts
eongidercd in thio study fror sirve epmpenent of varience by

the ugucol formule shown below.
4 62
2 . o estimate of V., where ¥
hﬁ = 6‘% : ] an €3 : &, A

roferg %o that pert of the toval voriance due to additive
gonetic effects.

the gtandard errors of the heritedility estimates
vers derived asing thoe forpulas given by Dekorssn (18598)
(exeept for siight change in the anotation) as given bolow.
. 4 \ﬁﬁ‘g (fﬁ o E’fﬁ }
5.& (hg) = e mx ; vﬁ“ &
é 2
T




)

The snalysic wes mede on the sehe date ased for

estination gof vertance coampanents. Thorefore, the staotisticel
model, assumptions on the distridbution of offects znd °*K*
‘walue réuained the geme. The analysls of covariance was pade
as deserived inm Tadle-3.

The covariance cmponents O ) 8 Gy o, wove

ostinatad by couating the espected nean cross.products with
tho aetasl value aas sabstitubting the 'K* valse. The %W)
was dircetly eostimated from the nmenn cross-product for within

ihe following forsalae vere used in estinstiang the
gemetic, phesotyplic and envirenmental eorralations following
Badconer (1980).

% (zg)
8 ] 2
/%8 00 . )
The genetic intorpretotion of such estimate ig

@V, /4 GV,

b o |
B ——— - —
\/WMXJ ® /4 Vpa y)e Wp oy /4 ?AME))'
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Tho onalysis wes mede on the same data ased for
estination of vartsnce componoats. Therefore, the gtatistical
model, assumptions on the distridution of offects and *K*
value pemeined tho seme. The mnalysis of covariance was padd
as deseribed in Table-B.

The covepiance conpensnts Og .y @ Gy (p., Vore
ostimatad by cgaating the espected mean eross-prodacts with
the cetasl value agd sabstituting the 'K* value. The % &)
was éireetly estimatod from the mean cross-produet for within
8iros.

ihe Plloving formulace vere ysed in estinating the
geaetic, phesoiyple and env irpnpontal correlations followlng
Pelconer {(I9G0).

85 (xy)
£ V6 % ¢

The ganetie interpretation of such ostinate ig

o

\/ Uiy * W8 Vaa(y)e Oy W8 V@)
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$ho staandard crror of the genotic esrrelstisn
coefficicnt vas obtained by wsing the falloving formula
givon by Paleoner (10G0).

2 TR 2 Py Q
533. P ) wﬁ . Eoide (hx) X guig%
€ \/2 hﬁ ﬁ§

A* X

b) Fhenptypic corrolatisn

. O () * Suisz)

p _—
Vel diay /& sy

The methpd given by énedacor and Cochran (1957}
was followed for ealeulaiing the standard error of the

phesptypie correlatien eoefficient.

fhe onvironzeatal eorrelation was ealculated
nsing the foHllowing formula (Falesney, 1860}

| 2
Pya)~ Fgo)y. \/Paad
\/;;a;% . 20D

o ™
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RESULIS AND DISCURS 10U

Avarage values

ihe averege values of the reproductive traits
tagother with the standard errors ave given in Tadle.d,

Perusal of Table.d shouwad that the averasge age
at first soervice was abprt 1 yeur £ nmonthe znd 16 deys in
the crpscored helfors of tHe present stufy. Age ot firgt

scpvice indicated We maturity age in thege snimaels. The
avopage g0 at f£irsd sorvice wag lowor in the poporés of

Raikzini gk 21.(1981s and b) in Jorgey x Gir md Holostein
Prloglien 8 Gir eattley respaoctively. The aninmasls of the
present study wers local nondeseript end Jersoy erosses.
tho age at first service was loager in tho loeal infegonpus
cnttle aad therefore, the crossbreds of the presont study

were alse gupected Lo have a lonper age at first service
Aue Lo 50% tmheritance from the indagerpus eninals.

The overage age atl firct coneoption was 1 yeur
10 monthe 23l X6 days in the proseat study. This average
was adout 35 to &7 daye longer thon the gge at firet
sepvics ubich vas very siniler to the noan insemination

period in the prosent study.




J01d0 DISpUCY St g
ontua ofeaoAY & ¥

g0e*0 ¥ 06248
ot0°0 ¢ 081
EL*e T L89S
SLI*S T L0858
LiL"8 T X3 08D
899°8 T e@B 0e

PR

poyasd ucyI=gsesn
uoIadesues Jod SovjAdRS IO Jequny

" poYand uoTEUTUBSTY
Suparco 32315 3@ o8y
ucpqdastuen 18215 ¢ edy
0TAIRE 38318 0 o8y

[ retad

‘arg v g

S

S20d3y PIEPUBSRH 2ISYL DUS S31RJY USIDIITD JC Goniua DAy P VL

Sy . R

LIves

LAY

i




Igwar apes at Tirst concaption wore rveporyted by -
Ralkini gt.al.(1981,3) in Jergaey A Gir ond daikini a% al-
(1981,b) in Holestein.Pricsian X 6ir, Bajan at al.(1B1)
in liplestein friesisn X Gir and Lolostein Friosian X
Thorparker, Hagarcenkar zad Rap (10BR) in Holestein-Ffyriesian
x Tharpariker, dSrown Bwvisp X iharparker and Jersey x Thare
parker covs. Tho loweP swcPages compered to the present
study night be due to diffareonce in brecds used for croscing.
Bpuaver, Kale gt al.(1832) proported a sisilar average for
age at girst concepiion in Usluptein-Friesisn and Gir erpsses.

ihe svorage inseminatien perlod in the present stady
was noarly one nonth (37.66 days). Ihe odsarvetisn of Raliting
et al. (1931,8 asd ) indicated that the insemination peripd
was spound 43 days ia Jewsey X Gir and 81 days in Uslosteln
Priectian x Olp, Taspevtively shich wes bigher thaa the present
results. She avoersge insanination porind in purcbreds wns
preported t5 be longer thon the proseat findings by Hajumder

ané Ppasad (1976) anpag others.

Thae pbeervationg in the presomt study indicatod
that although the indigenous % Jorgey erossbrads of Grissa
attalned paturity o little later, the time Caxan to eoncoive
fron the date of maturity was shorter compsred o erossbreis
involving ether Indian brocds.




The aversge age at first ealving of the ergssbred
noifers was 2 yeaps 7 months cad 18 dsys in the present otudy,
the average gestation perind from age at first conception
peing 2bont 273 days.

the pean ags ot first calving peporied in literature
fop erpssoreds produced by using different edotic and Indisa
ypecds oPe nuserons. IThe valags varied to a great degreo
depending on the popalation studied and the breads used
(charaa, 1977; batta end Reddy, 1579; Shatasgar gt al. 1979
Rotayya onG Hep, 19803 ¥sdav and Salaine, 18805 €inde, gt al.
15313 Bajen gt gl. 19815 Taneja g k. 1921s Kaikial gf a3l.
1681,2 and by Sharaa &t 21.182; Haogarcenicar anf Koo, 18884
Koushik gt al. 1682; Tohir gk al. 1983). The present results
wepo however, within the range of valaes voported in different

gtedics.

Yapistion in the gestation length of the crossbreds
peporied in literpatare seascd to bo very less ranglng fren
sbout £76-281 dags Wajsn g5 8l., 19813 Toncja St b.10813
Zajkini ot al.1o81,a ond b). The present awarage of gestation
porisd of about 973 éays voo similar tp the roports of tho
obpve GathoPrs. ‘

The syepage numbor of services roauired for coneeption
in the crosgoreds of the prosent stndy was 1.800 2 0.016
(Cabiewdl. The mmber pf servieas per conveption was
roported to de 1.66 1n Gehiunl X Sroun Swilss (hataognre 8K al.




<

1872), 2.4 in lplestein Friesian X Cir sad 1.85 in folestein.
Feiesian x Tharparkar (Rajan gt 31.10281), 1.9 in lolostein
Friegian & Deshi (Toneja gf al. 1881) and 1.88 in Japsey =
loeal indigenous eattic of Uricsse dighaaty gt 21.1883). The
proseat finding weas, thorefore, ginilae to the abgve reports
The number of geyviees vequired per concaption dirsetly
deteornined the inscaination perind and thergby the age 3%
first eoncaption and ealving. ZIThe present asversges for

aunbor gorvicos por conegption indleakad that the prodless

of repotition was no ¥aoy more acute in the lpeal erossbreds,
esmpared to crossbroeds iavolviap other indian brecls. The
averages for this tralt wep 2.10 in Lahiwval (Ghatnogor gt 81.1979)
2,0 in Doshi dansis gt 51.1881), 1.74 in Tharparkor and

2,368 in Bariesas (Hawmaer, 1888) Cus. The present averages in
crosstpels were also lower thaa the sbove reparts in pare.
bred indisn edws. Therofore; the feeling that the erossbreis
exporionce zpPe reproduetive problems than the loeal purcbreds vas
not cabstontiated from tho pregent resulls. Ofcourse, the
present study vas csafined to the first calviag enly and
suogezuent ealvings were not inciuded in the study. Comments
on the reproduesive problems that arles after the first caolving
are, theroforo, beyond the scope sf the study.

fhe mean o of sqeares botwesn mif withia sives
ant the ostinates of heritubility for individual traits with
the stondavé errors ore tsbaleted in Table 4. he eserficient
£ was 12.367 in tho progent stady. '
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ihe heritability estimates of sge at first
serviee, concoption and enlving wars 0.208 2 0.136,
0.285 3 0,148 and 0.286 . 0.188, regpectively ia the
pragent study. The estipates vere pf sicllor pasuitudse
for ¢the above three tonits (Table-4). As the three traits
are vsry auach rm.aiaﬁ, sueh aa phearvation was also expcetesd.
Patel and Pareith (1982)observed 3 similer estimate of
heritability to the presont study in Jarsss and Gip
erosses.

faand and 3alaine (1981) obscrved the heritablility
6f sge at f£irst pervies and ealving %o bo 0.32 2 0.18 in
dargey and lariena halforeds. Patol and Parexh (1888)
reported the haritzbility of age at first epneeplisn as
0.11 in fiplosteoin Friesisn ond Gir haolfbreds. MNuch higher
Poports of heritability estimates for oge ot first ealving
vare pbeerved by 3asu aad Chal (1977) and Iomer and omar
Q82) in Hplegtein.Friesian x Harlana aninals. LOWeP Poports
were svalichle ia lolestein-Friosian X Schiwal saloals (aldn
s Dogal, 1988)- ' '

Insenination period:

The horitadility ectimate of inseminstion parisd was
w086 & 0,083 in thoe prosont study ($adle.d). Fhe nopative
gstimate for this trait might be due to smpliap varimco




and indicated that the hepltadbillty was agro. Although, no
reports on the heritsbility of this tralt vere avalloble ia
crosobrads, aimiiar sstinmates ¢o the present study vere made
by &ilva (1877) ia Jergoy and Guerensey and Hajumdar ond
Pragad (1978) in Therparker catile.

Such - louw cstinats of herit:hility indicented that
thore vas mo 28d4itive genctic varience for this tiall ond
ioprovcsent 1n eavirennent and panarddment wonid inprove this
teait.

iho haeritsbility estinstes in the present study vas
0.346 5 0,132 ¥ble 4) for mumber of sorviess per concepltiom.
Host of the roports svailable ia litevaturs for differeat
esotic end Indlan cattle wore low ikegates, 1954; Bognoni and
detta, 1960 Lingh gf 23.10683 Compitelli gt 21.1976; Gliva,
1577 and Geta gt gi., 2682). Howover, Somar gt sl. (1976)
evserved the heritodility estimate o be 0.38 in Harloan cattle
siniliar to the prasunt Pesuil.

The heritability estinate of gestation perled was
0.20% 2 0.135 (Isbiewd) in the pragent study. Uastides gt gi.
(1881) reported a higher cotimate in ?1 Hellore = Jrshinan catile
vharees, palles and Uypstaft (1573) reportad a lower estizate in
Jergoy B lspiona eattla.




- 33
%s the variation in this trait was vopy 1ittlc
and the sverage wag vithin the 1imiv,; nop atiempt Lo rveduco

the gostotion leagth woald be required.

Corrolations

Toble.S pregents the Mean erpse produeds of
botueen sires and betueen progeny within sires ia the analygis
of covariaace for different tralts.

The enefficlents of corrolistion botuenn various

ropFoduetive tralts in halfbred Jorsoy first ealvers are
prasented {n Toble..

Age at first servico and or

8 8t first coneoptic

The phenptypic, genetic and onv lrosnental Correide
tions were 0.800 2 0.¢21 1 and 0.871, vaspeetively (Fsble-6).
the high phanptypic sad genctic eprrelaticn betuvesn the tup teall
as pbgorved is this study were expectad beramuse both the tralts
are very siniloy in nature ond ege at £ivct eanception

iacludes age at First sorviece.

the phemptypic, peaetic ad envirommental correlations
WOre 0.802 : 0.022, > mnd 0.858, respeetively (fadbla.6). The
genetie eoProiatisn wos > 1 whieh might be due tOo sampling evrey



TAULE §. Keon cross profucts in the Analysis of Coverlsnce for different tralls

fraits MG af  4ge ot fArct Age ot first nsemination Mumbsr of  Gostotion
conception calving perind sarvices per porisd
concaption
bge ot pirst FO% (29) 4870713  4u2e3.207  4278.807  £0.220  330.448
service HGA, (SB5) ©£0036.862 26488.458  -514.8687  .8.860 I8 416
age at first  MG%  9) - 57028.281  B794.6502  41.007 802.864
conception KOw  (355) - 30165.302  4621.383  10.707 = 27.480
sge ab firsy B¥s () - - 8878.101  41.673 421,860
¢eleing HCF,  (868) - - 4697.889  10.401 76 208
insenination MG @9) - - - 26 .04 ~99.083
#eriod Key, (866} - - | - 14 543 5270
Husber services Po's  @9) - - - - | w88

Por concePUSD nop  (26) - - - - 075

BC? .« Hean cross profuct |
gga as ggzm Cross pwmg ogf hegzggaa a?e @mﬁanggg
8 = an- OFD nducts ] 7 gire compon

ar = Jegree g eﬁm




BasLs 6. Gefiieient of correlation bewvesn differcat traits

iraits Age at £iPst Age at first ige at first Insenin~tion Humbsr of Cestat ion

service cpneeption 2iviang nering serviess per perisod
_ ceneeption
- _ » - 0.00220.021°%% ¢ eea,m.maw » 038:0.051 ., 088:0.651 0.0802 0.C56
jge st g L S TSN - D:635T0.560  0.4872 0.560
Al B - Q.87 Q.88¢ - sy 4 wu&?&
&g@ at .i‘i.%'s% g : : O.@&%&;g.cﬂ%@@ 0,371 4 s@.wﬁ"’ g:gg% :g:gg & 0.0!%5@3 0.0855
Coneeption 3 - - 0.575 - 0.112"
, P - - - 0.378:0.0857% 0,228 3,046 2% C.030, > 0.668

Age st first o - - - 0,663 10,222 0.552.5 0a341
; : 2 5 (e

. %ﬂ =kion g : : : : 9.653:@,@@ 2% G,GQ.,.:& G.G356

RBumbper of & - - - - - « G862 0,085

goTvices per G - - - - - o218 2 Q2485

#y G and 3 gre the phanotypic, genetie
e 2 < Q.01)

and environmental carrelation




he high covrelation values betueen the three
tPaits, 4g@ at first gorview esncoption and Salving
saggested that the ¢raits are vapy simmr ané¢ any oG
8f the thrae ¢puld be considercd for éemetmn.

Ago at first service and insenimation porisd

The phenotgpic cerrvelation botueen the tus
tralts Vas -.038 & 0.051 (Tsdble.6), 5liva (1977) reported
pach highey outinates in Jersey, Oucrensey and Unlestoline
Friesian csttle. As the sire cynponsnt of variasce for
inscmination porlod was negetive, e gonstico eorrelotion
betvagn the Sup tralts could not bhe enleulated. The
phenotyple correlation wos lov snd non-slgnificent (P 0,65)
which indicated that the o tralls vers slusst indsperAcnt

in natave.

%9 at £irst sorvics ard numbey of sareices per conecption

The phemptyple, gonetic and environnmental
Corrolations ware -.085 & 0.661, 0.580 & 0.269 ond .. 047,
respectively (Ssble.6). Ho roportc on these estinates in
erooobreds wore avellsble ia lltersture for camperison.
Yropjoric gt 2h.(1668) Peported = positive and high (0.55)
phanotysle esrrelatinn botueeon the tup tralts in delgrade

eattie.
the ghamotypie eorralation in o present siufy

vas not significant imdieatisg that tha spe at first garvice
did rot affect the mumhar of seyvieds yar corecption.




The phonotyple, genotle asd ocnvironuental
eorrelations were 0.010 ¢ 0.086, 0.487 2 0.260 2nd «.074,
raspactively dable §). Ep roports pn theso estimates werc
avalledle in iitorature. Fhe phemptypie epprelation wes not
statisticnlly siguifieant indieatiag that gestaiion perind.
was aot affected by age at Tirst servicae.

The phenstyple, genatic and oovironmental correls.
tions vere 0.984 2 0.008, > and 0.975, respoctively
dable.6). b reports on these estimates were available
in litopatere. &g both Mo tralls indicated almost the
same thing, = high genetic aad phonotyyie corrclotion wos

aaite ezpeetsd.

The phenotypic correlation betueen thass tho
graits wes 0.871 2 0.048 (ladvle.§l. [ip Poports were
ayailedle ia Litersture on this sspeel. 7ho genetle
correiacion eould not be enlculeted ag the siro epapanent
of vaorionee was acgative for fansominstion period. Ns the
age of first conception contained inscemiaation poripé in
1t 2 positive enrrelation wap cxpevted.
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Ago at £irst coneeption and mumber of sexviese for concoption

$he /enptypley zonetic and onviroamental correlstions
wore 0.284 2 0,025, C.881 2z 0243 aad G118, respoectively
{iable.6). Hp peports vere wwaileble in literature for
these estinates. s the nugber of gavvices per coneepbisn

dotareined the inscminalion perioé shich is a pard of asge at
fir:-t conception the positive corrolation wos obtained.

Age at first conception and gestutisn period

the Phonotypic, genslle and envirommontzl correlatisns
vore G.088 & G.088, 0288 3 0.4 and -.087, respoetively
{ighie 6). Uo reyort vap wallabie in litersture gn thegse
estinatez. The lov 208 epne.slgaificant covrelation betwesn the
tup tralts indicatod that age at first coneoptios aad gestation
period were indepuwaient trails sindiar W the age ot first
service and iongsh of gestation.

ige at first calving o insemination pering

ihe phomptsric corrolation was 0.374 3 0.086. The
genctic copselation could aot bo ealvaiated. Eliva (2677)
pejorted o sisllay resuit (0.38) in Jersoy, Holestein.Friasian
g Purebreds. W9 reporte on thoe erpsnhreds vwere

and GuGPensq
ayaiioblc on this napeet. %ho correlation botwesn opo at

girst calving ond insendnation perisd wes simfiliar € the
ontimate for age o £ired ooncoptinn anéd imseniantion parind
which was expected.



The phenptysie, genstic and envirsnnendal esrrelations
were 0.222 » 0.045, 0.883 = 0.229 and 0.070, rospectively
(Zeble~3). Hp peporic on crossbrefis were svailsble for

canparison.

Verechintti and Ganpa (1078) reppried & low aad
negative ﬁmiyp&e eapralation (=.12) in Dslestein-Pricsian
cattleo and Jamor @k p).(3875) obsepved an insignifiemmt
genetic m& rhenptypic earrelaiion in Horignn eattlo.louever.
Singh @t ai.11888) found a higheP ostinale (0.29 .3 0.08) in
Hariena eattle. & pesitive corraelation betuesn the age st

first coancoptinn sad number of sorviecs por eanception wepre
alcp obeorved in the present study.

The phenotypic, ganetic and onviroamcntsl eorralations
gere 0.080 s 0086, 0.388 2 0.141 mad -.G(8, vespostively
(Eable-G). slidough no reports on ¢rpsshreds vers svailadle
for these estinmaies, *1icox\1uER) reparicd o higher phemiypie
coprolation betucen Che abpve twd tealts in Jorsey and
iiplestetns (0.22 zad G.86) and Ha and Bye (1976) reppried
e vstinates to be very gnall ond negative,

The varistion in geotobticn lengih wes very iass,.
Taorofore, although, tho gostatien pavriod §s 2 part 8f gge at
£ivst colving the phendtypic coProlation was iow anfl non.
sigatficent.
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Insenination period and mumber of gerviess per comception .

The phenotypie correlation was 0.653 ¢ 0.032 which
was eigaificant (" U.01). o rPoports weye awalizble in
literature for comparison. 4s the insomination porfed wag
dcterained by the numbor of servicss per conceptisa a high
and positive correlation beiwgen the ftue traits was espected.

The phemtypie eorrelation uas U.001 2 0.056
(Be012-6) indieatiang thab the cstinate was not different
from zoro which meant that the twp traits wore Independent
gf eueh other.

#ho paenotypie, genetic, and environseatal
eprreliations vore =.088 ¢ 0.085, -.219 £ 0.348 and 0.017,
pespectively (odice.6). Ho reports on these cotisates either
in croscbreds oF purebreds wore svelluble in Literatare. The
nazaituds of the phemtypic copralatina fndiected thst the
tup tralds plght be Indepsadant.

eiEfE




CHAPTER-V

SUMMARY




SRMARYE

The data over a perind of fouwr yeors (3ID768.1878)
on 286 halfvred Jorsay rirst ealvers, progeny of 30 sires
wore utiilesed ¢t study tha irmerimw ot soreo roprogductive
tralts viz. age at {iest service, coacoption sad calviag,
insenination period, nunber pf serviess peP conteption and
gestation poricd. These animals were suppiied with balmead
feod from one menth till 28 months of wge o dats of first
ealving vhichover wes cselier =né reguler health cheek ap,
devorming ead vocelnotion ves folloued under the erosgbred
ealf raaa'_ing programns. The observations ware corrected for

-~

the effect of year. Oquare rgot tronsfuractisn was followed
beforo tho numbar of services por conmeaption were cudjectod
s mnalysis.

Eﬁ'a average voines o sge of first eservice,
eonceoption and caivmg, incenination gperind, number of sorvices
per coneception mnf gootation porisd wero 660.283 o B.668 davs,
888.216 & D777 days, B68.077 s 3.179 dags 37.867 3 3,732 daye.,
1.803 2 0.016 and 273.086 o 0.6 daysz, respeetively.

Tho heritability ostinelos for ago at firat service,
cgneeption and ealving, inseninstion porisd, number of sgerviees
per coneeption snd gestation period were O.L0% » 135, 0288
Ge248, 0886 5 0,166, =B 2 0.083, 0.945 & 0.1% and 0.203 &
G.130, rospeetively. A8 the horitabilitics {or age at first
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sepvice, conception mnd ealving wore similar in magnitade it
uas concluded that any of the tralts ¢an be considered for any
sejection and brecding opsrations.

v

The penctic, phanotypic ond ¢nvironmental eorrolatisns
botueen age ot first service, coneception and calving veare ' |
high. he phenutyple corralations were highly sigaificat
L 0.,01). BAge st fivst sovvicz and oaech of inscnlnation
perind, nunber oi services per conesption and gestation pericd
ware independent of each other due o insignificont phemiyple
‘cprrelatinas. #Age av first eoncoption ond calvimg were
corrolated vith oeen of oanbor of carviess por coneaptinn and
insemination porisd ot penstypic and ghemotypic lovel, dat
those Mtts d1d not affect tho gostation perisd signifie:mtiy.
Although the iasaminastion parlod ond manber of servies: pep
concoption wore highly correiatad, both theso tralts were
indopendent of gostation period.
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